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Explanatory notes
Referznces to dollars ($) are to United States dollars.
The fcllowing abbreviations have been used in this manual:

R + D research and development
KD knock—down
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Preface

This manual introduces the technique of value analysis and its =zpplication
in the furniture industry. The technique was developed in the United States
of America for the metal industry, but it is applicable in the furniture
industry, too. The furniture industry has a wide range of raw materials and
work methods from which to choose. Value analysis has been successfully
applied in the furniture industry in Finland for several years. A case-study
ijs included to clear up many misconceptions about value analysis that exist

among those not entirely familiar with it.

The views expressed in this publication are those of the author, Arto
Juva, Managing Director of AJ-Consuitants Ltd., Vadksy, Finland. They do not
necessarily reflect the views of the secretariat of the United Nations Indus-

trial Development Organizaticn (UNIDO).
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. BACKGROUND

Value analysis (VAr 1s a usetul tool for product development in the furni-
ture and other wood products industries. [t was Jdeveloped after the Second
world War by an Americcon, Larry Mites, who was sco2king rew applications ior
raw materials aund a svstematic method to assure continuous development.
soveral vears' work resulted in a techunique that resulted 1n better and cheap-
or raw materiais: he called 1t "value analysis”. Later on the technique
spread to other industrialized countries. It should perhaps be cal ed "value
analysis and development”.

Vaiue analysis can be applied teo many activities other than product devel-
opment - such as development of operations, methods and organizatiens. How-
ever, i1t is used mostliv tor product development (90 per cent), wiere concrete
results can be seen and measured in terms of money. The results are better
producls tnat are cheaper to manufacture (resulting ‘n savings 1n labeour
and;eor raw material), improved work safety etc. Even technologically advanced
factories obtain savings of up to l0 per cent when design cannot be changed
and up to 20 te 30 per cent when major changes in destign can be made. Yet the
products are better than betore. The improvements come through a systematic
approach, team work, creative sessions without criticism, and a comprehensive
function-oriented approach.

Introduction i value analysis requires training i1n its application. Both
skills, knowledge and - most important - attitudes have to be 1introduced to
the members of the team applying i1t. The value-analysis procedure should be
integrated into the product-development procedure. That may sound complicated
anu burcaucratic, but once it 1s done systematically from the beginning ot
product develepment many headacues are avoided. Good plianning is half the job.




Il. DEFINITIONS AND TERMINOLOGY

The term "analysis" 1s clear to most persons. Te analyvse 1s to find
things out. A chemist analyses chemical mixtures. He finds out what com-
pounds there are tn a chemical mixture - qualitative analysis - and sometimes
aiso how much ot each compound there 1is in the mixture - quantitative analy-
s1s. Value analiysis 1s an analysis of values instead of compounds in a pro-
duct, part of product, method or whatever object is to be analysed. Through
it the values and their portions i1n the object are determined.

Value analysis is not only an analysis technique but also a development
technique. New values are also created in the valuc analysis.

The term "value" is not so clear to all. In value analysis, value 1s de-
fined as functivn divided by cost. The more the cost of a function 1s re-
duced, the better 1s its value. The more tuactions obtained with the same
cost, the better 1s their value. The manufacturer sees value as defined
above, but to the client value is "suitability" divided by the price he has to
pay for 1t. The more the product "suits" the client, the better 1s 1ts value;
the cheaper the price, the better the value is to the client.

Value analysis 1s a systematic, function-oriented method. It compares
systematically functions and costs, creates new ideas and finds out the opti-
mum combination of function and cost. Value analysis is a kind of philosophy
that assumes everything can be made in a better way or in a less expensive
way. It finds completely new, better and less expensive solutions without
implying criticism of previous decisions.
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. VALUES

Values cannot be determined exactly. The price;cost ratio can be cal-
culated precisely and expressed in a numerical form, but the function or sult-
ability has to be agreed upon, and 1t can normally be expressed oniy verbai-
ly. This agreement, or estimation, depends on the persous who are derining
the function or suitability. Their thinking is influenced by their needs and
living standards; their historical, political and cultural backgrounds; fash-
ion and trends; and weather, climate, surroundings etc. For example, what 1s
the value of a glass of water in a desert or at a cocktail pariy? An umbrella
when the sun 1s shining?

It is obvious that the function {(or sultability)} is also afrected by the
limited availability of the item or of its competitors. If the best suited
raw mzterial is not available, the next best available becomes acceptable, and
users would then be willing to pay a high price for it.

Values are categorized as rollows:
Use value
Prestige value
Exchange value
Reuse value
Loss value
Cost value

The use value 1indicates how practical the item is for 1ts original pur-
pose. A stamp has use value - to mail letters. A chalr has use value - to
.1t on. A bicycle has use value - as a means of transportation. So has a car.

Prestige value 1s also called status value. In many products prestige 1s
extra outlook, design, comfort etc. This value 1s ortea added to the wuse
value. It adds functions but, unfortunately, wusually also adds costs.
Typical items having prestige value are fuvr coats, leather sofa sets and
kitchen cabinets with solid wooden doors.

Exchange value is found in products that are changed after having been
used for a while. A good car has a good exchange value, and the salesman can
use tiis fact as a sales argument when selling a new car. In the furoiture
trade the exchange value cannot normally be used as a sales argument, so 1In
carrying out value analysis 1n the furniture industry 1t has to be omitted.
There are some companies tnhat take old furniture when new iteins are bought
from them, but this practice 1s a sales trick, not a normal exchange ot pro-
ducts as in the car trade case.

Reuse value is referred to when the 1tem can be used for 2 second purpose
when it 1is no longer used for its original purpose. A package may have 4
reuse value. A glass originally containing mustard can be v .d as a milk
glass when all the mustard has heen consumed. Another package can be reused
as a deep-freezer packige, but very seldom reuse values are found for furni-
ture. A furniture salesman cannot use the reuse value as a sales argument.
Notody has heard a salesman saying that wien the client gets tired of his new
dining room set, he can always burn 1t 1n his oven to get energy .




AR item that has more value when iosi than 1t had before has loss value. A
special butten ot a ciub jacket has ioss value. The same appites Lo buttons
of expensive sofa sets. That is why extra buttons should be sewn 1n the bot-
tom of expensive sofa sets.

An ltem may Rhave cost vaiue, when 1t can be considered to be an invest-
ment. The ittem will bring about savings, direct or indirect, ane these sav-
ings can be used as a sales facter. An ergonomic chatr may save because who-
ever sits in il works more efficientlv. A well-insulated door may save in
tedating costs, or & good woor lock may save 1n iusurance hills. Arter the
cnergy ¢risis many product-development teams have emphasized the cost value of
thelr new products:

{a) New motor englnes bring about saving in gasoline;
{b) Better insulatec¢ houses result in saving in heat ng;

(¢c) Longer maintenance pertods result in saving in lubrication, o1l and
malntenance costs.

The value depeuds on tite function and the cost or the price. The cost can
be broken down 1into:

Variable costs Fixed costs Profits
Direct material cost Production
Direct labour cost Marketing
Indirect labour cost Administration
Other wvariable costs Interest
(mainly electricity) Depreciration
Taxes

Fixed costs and profits together are called overnead requirements.

Only variable costs are normaily used 1n value analysis to makKe the cai-
culaticns simple and fast enough. To get the total picture when new invest-
ments are invelved, interest ane depreciation should also be calculated.

The cost structure in the f{irniture industry 1s often (per cent):

Variable cost 7U

Raw material =5

Direct laboar 25
Jverhead itequirements 30

The ligures are averages for the industry in Scandinavia. They do not
apply to extreme cases such as the very labour-intensive wood-carving 1adustry
or to the other extreme ol material-intensive leather upholstered :u:niture
factories and automatic panel lines, where the labour/material ratio is dif-

terent.

Basca on this cost structure, costs are caiculated and the price is set,
The manutacturer sets the price, but it 1s the client who accepts or rejects
1L, FExperience in setting prices is gained through getting a feeling of the
market through trial and errvor.




Cust structures are compiled and anaiysed by filling out the forwm below.

Product group

Item 1 2 | 3 Total
Raw material !

L e

Labour , - ' L '

| ? -
| Overheads . - S |

What actually 1s function? Before embarking on a value analysis,6 the team
must learn a common language, and only then can 1t decide the function of fur-
niture. A common language can be learned, for example, by defining the func-
tions of a dog, bicycle, car, chair and sofa using as few words as possible.

Such an analysis 1s not su easy as one might think. Take the first ex-
ample (dog). What kind of dog 1is being analysed? Is the dog to be a watch
dog, a companion, a huntin, ci1d or a dog carrying brandy to persons who are
freezing on a mountain top?

The function of a bicycle could be defined as '"to permit 1-2 persons to
travel at a speed of 15 kilometres per hour'". The function of a car could be
defines as "to permit 4-5 persons to travel at a speed of 100 kilometres per
hour, protected against weather and without physica’ stress'.

The difference between a function of an easy chair andi a sofa is that more
people can sit on the sofa and the sofa can be used temporarily as a bed.

It is a good idea to think twice what the function of an item actuvzlly
is. For example, electric builbs are used for several purposes. The reader
should determine the function of an electric bulb used in the following sur-
roundings:

In a household
At a crossroads
In a hospital

In shop windows

Tyvpical readers may come up with what they consider are obvious answers.
However, they may be referring to "purpose”" rathrr than to "function". If
more thought 1s given to what is the actual funct.on, different answers may be
arrived at, as 1indicated below.

Surrondings Purpose Function
In a house To give light Tc make seeing possible
At a cross roads To give signals To imporve traffic safety
In a hospital To give heat To cure people
In shop windows To light the goods To make window shopping

possible, to protect
the goods against thieves




In vaiue analysis:

(a) If vou d=2termine:
signals" you end up thinking what else gives

a radio..., but

{b) If you determine:
traffic safety" you end up thinking what else

ly new ideas may occur to vou:

tunnels for pedestrians,

the traffic.

Conclusion:

the more exact you are

"The function

"The function of

new lane arrangements,
speed limits, policemen and video cameras controlling

ideas will occur to you when identifying alternatives.

Before proceeding any
types of value,

further,
main functions and secondary

in defining the

of a traffic light 1s to give
signals and your answer may be:

the traffic light 1s to improve
would improve safety, and total-
two-level crossings,

function, the better

reader should attempt to define the

functions of a sofa bed (con-

vertible bed), a small chair for a restaurant and a small chair for household

use, using the form shown in table l.

Table 1.

Identification of functions

Item

Type of value

Main function

Other functions

Sofa bed

Small chair for
restaurant

Small chair
for househoid

Use value
Prestige value
Cost value

Loss value for
mechanism

Use value
Prestige value
(Cost value)

Use value
Prestige value

Fermits sitting
and sleeping

Is flexible
Saves space

Permits
comfortable
sitting

Permits
sitting

Gives prestige
Design?
Comfort

Allows rational
storage of sed linen

Gives prestige
Designd/
Comfort

Savings in cleaning
costs 1f well
designed

Gives prestige
Designi/
Comfort

Is gart of an
interior

furnishing "svstem"
(dining set etc.)

a/ Aesthetically pleasing.




IV. STEPS IN APPLYING VALUE ANALYSIS

Value analysis can be applied in all areas and functions of an organiza-
tion, but the most common ones are:

Product development
Products
Parts of products
Production methods
Raw materials

Operations and administration
Fixed costs in general
Paper work systems
Information systems etc.

Value analysis is divided into six steps or phases. These are:

Information gathering
Function analysis
Value determination
Creating 1ideas
Evaluation
Implementation

Usually nine furms are used during the process. They are filled out by
the co-ordinator or group secretary as the process proceeds. Blank forms are
given in annex I; the same forms, duly filled out, are given in the case-study
in annex II.

Information phase. The whole team is not necessarily needed for the in-
formation phase. The following questions are asked about an item:

What is 1t?

What does it do?

What is its present cost?

What is its present price?

How much is being soid today and how much was it planned to sell?
Who are the customers now and who should they be?

Form No. 1 should be filled out carefully. All drawings should be taken
to the meeting of the team. A prototype or a product should also be there.
The purpose is to prepare the meeting so that once the information phase is
completed, the team can proceed to the function-analysis phase.

In function analysis the group splits the product into parts or components
and determines the functions of each item in the product. It is important to
start with the whole product and go into details part by part unless the
analysis is already limited to certain details of the product. At each meet-
ing form No. 2 (meeting report) should be filled out. It serves mainly as a
check-list or a follow-up programme for the period between the meetings, al-
though it also records time spent.




The functions are divided into groups depending on the product. For
furniture these may be the following:

Type of value Function group Code
Use Structure 1.1
Establish structure 1.1.1
Give strength 1.1.2
Join elements 1.1.3
Other use functions 1.2
Prestige Design 2.1
Comfort 2.2
Other prestige 2.3
Cost Cost 3.1
KD construction 3.2
Package Package 4.

The purpose of the codes is to make the writing easier when filling in the
forms. The co-ordinator will soon know the codes by heart.

Note that the KD consiruction 1s included in cost value because 1t saves
in transportat:ion and in warehousing.

A different kind of grouping would most likely be obtained for amnother
industry. However, this "standard” makes the function analysis easier. The
function has to be known and be given the right code. The calculations will
then be simplified. It is also practical to separate the package, because
then later on the packing costs can be compared product by product. Packing
cannot be easily grouped with other values, so it has been found useful to
separate 1it,

Value determination is a phase that can be done by the co-ordinator alone.
After the function analysis is completed, the costs are calculated for each
function, If an item has more than one function code, the cost has to be
split to cover each code. This can be done either by using common sense or by
thinking along the following lines:

Part: Design hinge
Cost: $1.50
Values: Use

Prestige

There 1s a simple way of dividing the cost as follows: 1if a standard
hinge would cost $0.50, then there is a use value per component of $0.50 and
prestige value per component of $1.00, the $0.50 being the lowest cost of a
hinge having the same function (to open the door),

In determining the value, the part-function matrix must also be filled
out. This will reveal very interesting information. Not only can the costs
of each part be found, but also the cost of each function. After aaalysing
several products in the same product group, one can collect information in a
table and analyse it (see table 2).
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Tabie 2. Allocation of furctions by item code

(Percentage)
Code
®roduct i.1.1 1.1.2 1.1.3 1.1 1.2 2.1 2.2 etc.
Sofa "Helsinki" 20.1 5.2 8.4 33.7 5.1 33.3 22.2 e
Sofa "Lahti" 19.0 6.0 8.5 33.5 - 30.3 22.0 cee
Sofa "Vdiksy" 21 4.0 6.0 31.0 2.1 29.1 40.1 e

etc.

This information reveals that much of the cost of the sofa "Vadksy" 1is
sllocated to code 2.2 (= comfort). Now if this chair is really comfortable
the value is acceptable, remembering that

Comfortability
Cost of comfort

Value 1s defined as

1f, however, this sofa is not more comfortable than the others, there must
be something wrong. The value is lcw, and the team has to do something about
it.

The creative phase is the most interesting phase. The cost and the func-
tion of each item in the product are obtained from the forms. The team
"creates" ideas item by item by asking what else would do the function in a
better or less expensive way.

All ideas should be written down as they come along. No criticism is ac-
cepted during this phase so that as mauvr ideas as possible are created, which
is important because the first 50-80 1. -as for each product are usually the
logical solutions or alturnatives; it 1s only after that number is identified
that the really good ideas emerge.

To prevent criticism, a standard rule in many factories 1s that the one
who makes any negative comments about any idea has to buy coffee for everybody
in the team. Even a crazy idea may get the other members of the team to think
in an uncommon way, and they may then get good ideas. This is the strength of
brainstorming sessions without any criticism.

The evaluation phase takes place after a while. The co-ordinator or a
cost technician will by then have calculated the effect of the ideas suggested
on the cost of the product. The team then selects the ideas to be implemented
and identifies the ideas that are worthy of further development in the future.

The implementation phase brings with it hard work. The question to be
decided is who does what and when.
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The implementation has to be planned and controlled like any other pro-
ject or activity. Finally, the summary form is filled out, and the actual
savings and improvements in the product appear. Knowing how much time and
money werc spent on the process, the benefits of value analysis can be deter-
mined accuiiately.
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V. VALUE ANALYSIS IN PRODUCT DEVELOPMENT

Product development and marketing can be compared to an aeroplane taking
off:

(a) A product can be taken into production shortly after the first pro-
duct idea has crystallized; but, because of poor planning, 1t does not turn
out well, and sales drop quickly. This 1s often the case when either there 1is
a great need for unew products or the company believes it has a good idea.
This is called an "unsuccessful take-off";

(b) The product has heen planned and developed long enough, and it 1s
beiieved that there is nothing wrong with it. However, the good 1imitial sales
of the product are no longer increasing, but are even slowing down. It may
then be decided that the product has to be 1mproved somehow, and a technician
is given the task of making changes in it. A new version of the product 1is
obtained, resulting in improved sales figures, which, however, after a while
decline again. This is called "short flight", and the product improvement 1s
an "unsuccessful rescue operation";

(c) The planning time may be compared to the aeroplane's runway. Good
aeroplanes need a long runway. New products need good, systematic planning
over a long enough period. The marketing staff cften draw product-life curves,
but in doing so they forget the planning time. A product for which value
analysis has been made may need & long "runway" and good engines, but it will
fly far and high. Thus, systematic product development 1s a good lnvestment.

Common causes for failure in product development are:

(a) Lack of time. Management does not have enough time to concentrate on
such things as new products. It does not have time to get the team together
or to collect enough information. The product has to be on the market too
soon to permit value analysis to be done;

(b) Llack cf information. Not enough information has been collected about
the clients' actual needs, about competitors' products, manufacturing methods
and raw materials;

(¢) Lack of ideas. It is imnossibl: to sit down and decide to create at
one moment good new ideas for next year. Through a creative session of value
analysis, the maximum number and tne best and wildest ideas can be found. The
imagination is free to travel, and an 1dea generates more ideas 1n the heads
of the team;

(d) Misconceptions, Often ideas are killed without carefully studying
then. in the belief that "the client would not accept it" or "that jigs and
tools would be too expensive';

(e) Changing circumstances. The product could still be made 1n the same
way as 15 years ago, but certain things have changed:

(i) New, better raw materials are available;
(ii) New methods and machinery are avallable;
(111) The client expects to gel something new;
(1iv) The relative costs of utilities, labour and the prices of raw
materials are different from what they were when the procuct
was first designed;
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{f) Fears. Very often people are afraid to express their ideas and opin-
ions, being afraid of losing their reputation as furniture product-deveiopment
specialists. A new idea may be suggested. It may work out well, but there 1is
no assurance of success;

(g) Habits and attitudes. People are often suspicious of other people's
ideas or opinions. It is easy to accept the idea that new products shall be
made the same way as the old ones were - the risks are limited - but there 1s
a risk of not creating good new prodcts.. It is easy to say:

“This functions well - we don't want to chaunge it now";
"This is better than our competitor's product”;
"There are no sther raw material resources”.

By using value analysis in product development the above-mentioned troubles
can be eliminated.

In value analysis all information concerning function and cost, marketing,
manufacturing and raw materials should first be collected. New ideas will be
created systematically by a team. All ideas will be listed, carefully studied
and evaluated. Finally, the idea with the highest value will be implemented.

Withor. value analysis, initiative and imagination can easily be killed in
an organization by any of the following attitudes:

"We cannot change anything now";
"These are orders from the top";
"We will come back to this later on";
"There is no time now to look for better solutions. If we do so, the
competition will beat us";
“"This is my job. I do not want to interfere with the job of others";
"This has been tried before";
“Nobody knows about this better than I do";
"You must stick to the rules";
"I am still your boss and you do what I tell you';
"In our company we do that differently. Once you have been with us
for a couple of years you may be able to make worthwhile suggestions”.

The following comparison points out differences between traditional cost
reduction and value analysis:

Traditional cost reduction Value analysis

1. The product is analysed. 1. The function is analysed.

2. The work is usually done by only 2. Group work results in
one person. more knowledge.

3. The only reason for reducing costs 3. The reason for reducing
is to increase profit. costs is to look for

value, i.e., to produce
a better value and
quality for the
consumer.




4. Traditional cost-reduction procedures 4., Value-analysis procedures
make the company more competitive in find new market areas,
the short run, but omit research. end-use areas and

develop R and D
potential.

Summing up, the goal in the traditional cest-reduction approach 1is to save
money, whereas the goal of value analysis 1s to increase value.

Figure I shows a well-planned product-development process. There are two
vaiue-analysis procedures in the process. The goal of the product-development
work is to have also methods, work flow and quality standards ready after
planning is completed. On the marketing side, the product's pricing 1s part
of the integrated prcduct development.

The descriptics of the process, step by step, is given below:

1. Somebody ge.: an icdea. Usually this is the designer or a marketing-
minded person in --~= orgarization. The need for new products will be noted
when sales statistics show negative trends. Also competitors' success wmay
serve a< a trigger. The need may come from either inside or outside the organ-
ization. Normally in s creative organization there are several ideas in au
"“idea bank";

2. Some rv’ iigures and sketches are required for the decision to accept
the idea to be taken. The designer and the product managc: (marketing manager)
normally do this as a two-person team;

3. Quick value analysis is then carried out. The purpose is to find the
right track as soon and as easily as possible. This procedure also eliminates
excess prototype making. There are normaily four to six persous in the team,
depending on the size of the organization;

4. The idea bank is too often in the individuals' heads. It is not a big
task to organize an idea bank. All that is needed is a file and a filing

system. It is good to go through the files every now and then. Through 1t
ideas that have not yet been analysed and implemented are always available.

One person should be in charge of the idea bank;

5. The results of the quick value analysis are then presented to the pro-

duct development team, the same team that is co-ordinating and supervising
value analysis in the organization. It accepts or rejects proposals;

6. The technical department then prepares drawings for making the froto-
type, and the buyer buys materials that are not in stock. The prototype 1is
made;

7. Value analysis takes place as described in this manual. The value-
analysis team may consist of persons who did not do the quick value analysis.
It will produce ideas for the idea bank and will not limit itself to use ideas
to be implemented immediately;

8. The results of the value analysis are then again taken up by the
product-development team. It will take the final decision;
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9. At this point the technical department
product-development tasks .hat have already been
analysis. These jobs will thus also be simplified
familiar with the tasks to be done, being members of
At the s-me tinr, the marketing department plans
sets the prices and prepares sales brochures etc.

firalizes many technical
covered during the valge
because these persors are
the value-analysis tean.

its marketing procedures,
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Vi. INTRODUCING VALUE ANALYSIS IN A COMPANY

When a decision to introduce value analysis 1n a company has been taken, a
training course should first be carried out. This course should take place in
the company, and the items to be analvsed should be taken from among the com-
pany's products. It is advisable to have the imstructor follow up for a while
the work of the newly established team, so that application of the concept
will get off to a good start.

The goals for the value analysis should be established and should include
the following:

Schedule
Plan for personnel resources
Budge®, including prototypes and other product-development costs
Qualitative goals referring to
Product policy
Price ranges
Savings
New products as against improvement of old products

A small company normally has only one value analysis team. The chairman
i< called the "co-ordinator'™., He often reports to the marketing manager or 1in
sore cases to the managing director. Even in a small company value analysis
has to be team work.

In larger companies where there are many products or product lines to be
developed the organization shown in figure II is common.

LManaging group J

[ — .
ﬁ1Co ordlnator‘]

E] ... Value-analysis teams ...

Figure II. Organization of value analysis in a large firm

In a factory producing solid-wood furniture, panel furniture and uphol-
stered furniture, a value-analysis team may be created for each product line.

that normally determine the

The managing group consists of the managers
The responsibilities of the

company policy, especially its product policy.
group are:

To appoint the co-ordinator and the teams

To set the master timetable for the value analy:is

To define priorities and goals

To supervise and control value analysis in the company
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The co-ordinator has a full-time job and his respomsibilities are:

To act as chairman (and secretary) of all the value-analysis teams

To act as a secretary of the managing group

To collect all basic information for new products

To prepare all necessary reports

To prepare all meetings thoroughly so that decisions can be made
without wasting time

To report Lo the managing group on the implementation of the accepted
projects and follow-up on all projects.

The value-analysis teams meet regularly every week. The team members
represent all main functions of the company, such as product developmeut, pro-
duction, materials management and sales or marketing. The optimal size of a
team is five persons, and a team should always have at least three, but not
more than seven members. The members spend only 5-10 per cent of their weekly
working time in these meetings. A member may sovmetimes be a member of several
teams, and then his participation would exceed 10 per cent.

A team shouid have three to four objects being analysed at different stages
concurrently. It is thus possible to jump from one product to another 1if for
some reason there should be no possibility of proceeding with the first pro-
duct.

The decisions and the follow-up tasks should be marked on value-analysis
forms sc that everybody knows the decisions taken at the previous meeting and
also the tasks expected of him in the meantime. The forms are the base of the
documentation and communication; excess writing of more formal communications
is thus eliminated.
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VIi. APPLICATION OF VALUE ANALYSIS TO OTHER WOOD PRODUCTS

To broaden the reader's view of value znalysis, it is useful to consider
the application of value analysis to products commonly found. Take a wooden
product - a door, for instance.

The first step is to analyse the categories of the values of the product
in general. Like a piece of furniture, a door has the following values:

Use value

Prestige value
Cost value

What are the cost values and functions of the dyor? A door has at least
the following cost values and functions:

(a) Its insulation saves in heating;

(b) Its safety lock may save on insurance costs, and it keeps a burglar
away.

In their marketing, door manufacturers call aitention to both these func-
tions.

The results of an exercise to determine the types of value and functions
of an outer door, an inner door and a window are given in table 3.

Table 3. Determining types of value and functions of common items
in a house

Types of Other
Item value Main functions functions
Outer door Use Permits movement Insulates; absorbs

Cost from and to the sound;

Prestige house improves the
appearance of the
house; protects
against thieves

Inner door Use Permits movement Improves the
Prestige from room to appearance of the
room and absorbs interior; affords
sound privacy
Window Use Gives light Permits seeing out
Cost to the house and without letting
Prestige permits seeing mcisture in and

inside the house

heat out; permits

fresh air to come in

quickly; absorbs
.ound; impruves
tl.e appearance of
the house
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VIil. SHORT PROCEDURE—QUICK VALUE ANALYSIS

In connection with the product-development procedure, it was mentioned
that the normal vzlue-analysis procedure may be extremely time-consuming, and
for this reason a short procedure - quick value analysis - has been developed.
This procedure uses only two forms and jumps quite soon into the creative phasa
and then to the evaluation.

Quick value analysis should be used:

(a) When an idea 1s still at a very rough stage anl more ideas are needed
(i.e., more creativity);

(b) When time is a limiting factor.

The best applications for quick value analysis are at the beginning of
product development, when only a product idea exists (a rough sketch or the
very first prototype).

The quick-value-analysis forms are given in annex I. On the first form
(see form No. 10) the co-ordinator presents his opinion about the function of
each part, and cost information is also presented. The team creates new ideas
using this information on the second form (see form No. 11). A separate sheet
should be used for each part. The savings are estimated (if possible) at thne
end of the meeting, and thc ideas put forward are either accepted or rejected.
A good idea may also end up in the idea bank of the company.

The result of the work of this quick-value-analysi: team is then presented
to the management, which accepts or rejects it. If the decision 1is positive,
a prototype with drawings is constructed, and an entire long value analysis is
then carried out.




Used in
1.
2.
3.
4.
5.
6.
7.
8.
9.
Used in
10.
il.
Used in
i2.
13.

value analysis

Job definition and basic information
Meeting report

Function anaiysis
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Form No. 1C

FUNeTION . :
Product Prcjiect No.:
Date Client:
Present were
Total persons X duration R = man-hours

+. Cost Per
. . g cer.t-
parts and its functions 3| wages [rawmat. |Total age

+)

i5 the part according to the companv

standards,

Yes or no.




Product

Date

Presenut

Project No.

rart

Ideas

Savings

A/R +)

Comments

.

L 23 Y]

lo

17

18

19

') Accepted/Re)jucted
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Form FNo. 12
PRODUCT COST F2o2M PRODUCT :
Estsate | O Prototiee 1 O Lgoorcal 103 f19. o _ | 19__ |
Btility 1 a/ 2 a/ B) a°/
MATERIALS Net retlol (o oss $/or=d. Hferoi, $/rroa. . $/rrodl $/orod. | $/prod.
Totai raw matertal cost sl ——rre—
LA a YR i & : T,
2i0/pcs  eff-31f alo/ees | - min 3/zce ‘i $/mir 41 $/0c | $/min i‘zr
Direct cost tctal : :
R i Dfen mie 1 RS 4 2l AR
Capaciiv needed minsocs  bff-x 1l minsocs 2/min e & 3/: 2 $/mi 3/
Qverhead

—COMMENTS

Standard price

Standard price incl. tax

Chosen price

Chosen price Incl. tax

Chosen overhead contribution

Chosen overhead ccntribution

U0 U0 U0

IRIRNIRinnini
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Annex I
CASE-STUDY OF A SAFARI CHAIR
The case-study is for a light chair called "Satari".

The chair, made out of white pine and canvas, was exported KD-comstructed
in a carry-away package. The company producing 1t feit tnat there was space
on the market for that type of a chair, but the feedback Irom the retaiiers
was:

1a) The price was a bit too nigh;
{b) The design could be slightly changed;
(c¢) The chair was not very comfortable.

The marketing manager wanfed to improve the value of the product and sug-
gested to the management thet the chair be gilven a value analysis. The co-
ordinator was given the assigrment to prepare form No. 1, which was accepted

bv ths managing team. Then he took a chair (figures III and IV) and form XNo.
1 to the next meefing of the value-analysis team. He also asked the cost

technician to ipdate the cost calculations cf the product (form No. 12).

At the meeting the team began by studying the assignment, then read through
the papers and divided the chair inte elements to be analysed, although 1t was
not easy to define the parts because the product could not be split cleariy
into legs, seat, back and arm rests.

The team agreed upon the following list:

Safari chair
I[tems to be analysed
Total chair as such
Side
Upper side part
Middle side part
Lower side part
Dowe:s and glue
Legs
Fron:
Back
Front cross bar
Back cross bar
Seal
Canvas
Side parts of canvas
Wood pirece
Serews (3 x 2)
Front round support {wond)

Back support (wood)
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Figure TIT. Safari chair before value analysis
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JOB DEFINITION AND BASIC INFORMATION (form No. 1)

L2-02-37/

Product SA‘FA?/

Project No. :83 -0F

Part

Drawings No. 78‘ S

Price/pcs abewdt [490 FN

Pcs/year cbovt 2000

Cost/year 90.5 x2'0vo~= /gl VL]

Goal savings /0 ver Asre =

/3 /O0FIM/year

Estimated costs A5 A X 50 4 /000

2 250F 1M

Savings/first year

]S 95D FIn

25 man-hours

Time reserved /WO HONTHS;

Project team Co-ordinator! ﬁ 7

Members K.E , HL ’,fp/‘f% 7PU

[{

Time and place of meeting ~JUWESDAYS

g am To /. arm

Definition of the depth of the aralysis anrd parts ard properties that

have to be retained

— A CARE KIND QOF  FPRIDUCT FDR THE SANE

LARUET  EVeEr  ABOUT

THE SpmE PRICE

Rance 2 ok 4 LiTie

LETS EXPENCVE

— CHANGES /N _DESGN ACCEPTABLE

— P HATERIALS - WOOD S CANVAS

Appendices ":D,Qﬁ(,(//;) 4

PEODPUC CALLULATIONS
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PRODUCT COST (fors No. 125 PRODUCT safar Crair

Gt T O bootwe ] O Coogeer 168 {19 19— _ 19- |
1) a’/ 2) a’/ 3) a/

MATEP'ALS Net Grass FIM/prod ] FIM/prod}FIM/prod JF [M/prod FiM/orod, JFIM/0r

Oine m3 L0143 | .5 10.0286 | 800 | 22.88

Canvas m 0.70 25 - 11.50

Jarnish 0 14 1o.4<0 107 4.50

Accesscr €S 5.00

Pack:ngmater.al 10.00

Total raw material cost 23.28 =
fagacity required (- fr-% FiM/aua JFiM/acs LEIM/mig ) FiM/ocs IFiM/pin LF[M/ocs
55,45 301 61.28 .50 130 .64 N

Direct cost total

1 K§4]

—

Capacity peeded gcs pff-1 M/ 31 iM/acs LEIM/min LEIM/acs IFIM/an lE(M/acs
Qverneaq £5.4% MY 61.28| .30 49. 2%
Standard price
4 A
Standard price incl. tax

Chosen orice

Chosen orice incl.

Chosen overhead contribution

FiM/pcs

Chosen overhead ccntribution

FiM/min

—CUMMENTS.

tax

|

J0 UL

00 o ot

IRinniningini




PART/OPERATION aaTRIx (fora No. 15) PRODUCT; Sa{arn_cha\r 42.-04-03 BY pace 1/ 2
PART Picture T I B s B I T i . LT BRSNS
Description Cr——— g R J E_,.A._.-:—-—-’j
serip Frond Llen Side  paris Cvoss Lars Back wood pcs. | roraL
Dimensions| D | su45x 45245 | 2 | 5454545 | 6 | 506« 4554512 | 506 x49+45] 2 | 3404~30x20
OPERAT!I N MG” LAY/ XY G prod oy par I n fpe s o 4 P -'-‘t""' et frin /el g et N XYY Y/ s predl o nprgclre o f I o fpred mnprod
0 ey 2 14 [t0fj.2002 |4 w0206 [ 41 [M0].e0] 2 11 [ 10] 2082 [4 lo5].10]4.30
£ i LA 22 .11 22 A1 66 1] 22 .05 | 111 1.43
Citis .t 09} .18 09 ] .18 09 | .54 .08 ] .18 04 ] .09} 1. 113
v evenisel .091 .18 .09 ] .18 091 .54 L0y .18 0% | .09 ] 1.13
Crovi Acr endd .29 11.34% y 29 .58 2,32
2-d end
Cr.it  Z.de { 2 1 .191.381 2 1 .49 | .38 2 1 A9 1 .38 | 1 14
Jas 2 .19] .38 .191 .38 2 11 131 .28 4. 14
Eed N c.;ld\.\:l .21 42 .21 42 6 1 21 11206 21 42 L____ 2.52
Covrren oias 42 | .84 BRANRY J .42 Jas2 | .42 ] .84 '5.04
R ..J.“ w e celr 2 1.05] .20 2 [.o5] .20 o .05 | .60 2 |.o5] .20 1.20
e bei 14 a5 50l T 14 [.35] .70 1_|.35 |2.10 350 30l 2 14 [.45].30]4.50
<y SR L0 | ~o .20 | 40 20 |1.20 20 | 40 240
Bl C=tana Gpeiaed. | 30 ( .60 , 39 .00 .30 [180 30 60 3.60
.4 Sforau Ty 201 . 401 201 .40 .20 [1.20 [ L.o0] 40 2 40 |
Ciuec Asseds 4590 ¢V [ L 151 .30 1.20
Jae: e ol
Soe i - /"lffl.';f
\:s-" e 4 Swter g
b .
‘ !
1 1 1
o 5.10 540 15. i 560 104 |32 93

_0'7_
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Back

Wood pieces (2)

Caavas

Screws and nuts
KD fittings (2 x 5)
Hexagonal wrench
Screwdriver

Carry-away package

Function analysis was then started. First, the team determined the whole
chair's function., The co-ordinator wrote down the functions and gave also the
value code, using as few words as possible, 1.e., he would write down just
“strength" 1if 1t was obvious how the item analysed made the chair stronger
(form No. 3).

At the end of the meeting the co-ordinavor filled in the meeting report
form (form No. 2). The team agreed about the interim follow-up programme,

i.e,, what had to be done before the next meeting.

During the week the co-ordinator distributed the cost orf material and
direct labour to all function groups. In most cases he had to us¢ common
sense. However, when common sense is always used the same way, information
that is comparable to other products in the same product group is obtained,
When a full-time co-ordinator 1s employed the calculations will be more reli-
able.

On form No. 4 the co-ordinator collected the direct costs of the product
per value type. For instance, for construction there was canvas for structural
purposes and for giving comfort. How was its cost to be divided? It may be
possible to determine what would be the cheapest thing to make the comstruction
and what would 1t cost. The answer 1s that the cost of construction und the
remainder of the cost of the canvas will be the cost of comfort. It 1s as
simple as that. Sometimes rough figures (50-50 or one third-two thirds etc.)
have to be used.

On form No. 5 he collected the cost of each function in matrix form and
cross-checked his calculations. The calculatlions can be made fast enough with
a normal calculator. He used the space below to comment on the per .ntages.
He also filled out form No. 6, but the team members made their comments on the
space reserved for that effect at the next meeting.

In this particular case, form No. 5 did not show anything very dramatic.
The package cost was high, but that was expected. However, form No. 5 was a
good tool for the team members when they started creating new 1ideas. From it
they learned much more about the cost structure of the product.

At the beginning of the next meeting the team received forms Nos. 4, 5 and
6. They discussed their findings briefly and asked the co-ordinator to write
down their comments on form No. 6.

At that point the most exciting phase started. The co-ordinator prepared
form No. 7 for himself. He reserved a blank sheet for each part so that he
could write down all the ideas as they came at the next meeting. He asked the
team to create ideas for the chair as such. He continued going on item by
item, but returned to an i1tem i1f one of the team asked to go back to it,




FUNCTION ANALY

- 43 -

SIS (form No. 3)
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FUNCTION ANALYSIS

Page 2/2
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wEToino o+t o=t (form No. 2) Page / //
Product \g/}ff;ﬂ’&' Project No. gZ”O?

Date §2-04-06

Meeting No. /]

Present were A‘?_‘f"'f .rHL A /43 ; 7P

No. of persons ﬁ’x duration 2 h = /O man-Lours -ised

FOLLOW-UP

No. Description cf feollow-up action By whom | When Remarks
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FUNCTION COST ANALYSIS (form No. 4) Page /1
product S AFARI Project No. 82- 0673
Date ¥2-0+1- 0%
COST
Part Function Value R-M Zetour | TOTAL Far cent
S\De
— LPPer Csnstroction P 205 |249C | §.95
Strewcta ) 92 .92
— w\fclc)\e Colk&“'mg“'{OV\ Lot ‘Sog 305’
Shreunata b1 2.90 | 2.90
— lower | design 21 |%os 1290 | 595
LEAQS

— me} constc. Ly [ 305|293 ] 5.86

— boete | constr oty 105 ] 283 ] §.83

FeonTer| Strewgth I | 31616

Bhc (B g+—rewo\+o\ 1.2 - ’ ’

SER

—Conlos | - constr. iy L gen | /.89 | 585
— Streneth -V 2 33| /.83 | 2.92
~ clesiapa 2. S¢31/7.85 | 2.78

~ Screwos | - joints 3 }/m /6D

— Hiread | — [oints DRI | '

- wood - cownstr. P I Y O .02
oond - gtreusth vz (02t 1.3} 2.33
SOppers | _ {otwt, Led | 02| 131 | 2.33

Béfaﬁlé -C_O\Ag‘;'or‘_ L. .00 /.0

- wued |l —cowe 2.2 5, .89 .

-+ \—\»:v\pb - Cowmtort (H*) 1.1 /.%% / —/?Z%

— WwWoo =\ i -

A ! _‘]\O\ ‘\"S \\?) {/5‘3 éo 2/3
O Fings | KD 3.0 566 .28 | 3.28
:T;ackaor'ﬁ Tock . 4 (0.00) 1.19 |/1/.]9

'V\:g\/\;vxﬂ_-) . o

T Wine }’DQ&«OON\ 2 .1 4 Sh .50

Total §9.98130.69| 90.52




FOR FURNITURE MANUFACTURING

FUNCTION COST ANALYSIS MATRIX (form No. 5)
Product: SA’%{ LE ";Oi; o . ".;,: E;
Page: — 5 A B Y IO I - 1 IR I $1 &
part e A R A
Ci1pe = ARMREST  [1282)]9.00( 3382, 595 /972|20.F
e (1076 Y)1.7¢ /136|130
CRCSS BARS (¢ 1) 6.1t 6.16] 6.8
SCAT 529691 15.05(3.33 7.72 36125
BrCL (3.12) 10D 273 .31 11951131
KO- P17 NGS 328 Sl 36
PACILAGE A9/ 191129
I/sz.u//’w % PILL/'NCJ 450 45| S0
Cost of function (45.6Y 2857]/5 03] 546 B.17] 8322 3.281/0.19 Wps2] /00
5431312 1166 | 6.0 26.1 19 ¢ 36 /2.9 |/0D
Is the cost too high? 2 { YE)S




VALUE DETESMINATION (form No. 6)
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Page /

Product SAFA#%A Project No. $2-07F
Date 2-04 - |3

Value type/Function Cost Per cernrt
/1 CONSTRUCTION (49 16) (54.3)
1.1.1. Constrvchon 28 67 3 #
1.L2, (trevsth /4503 /6.6
T 73 Joink® 5. 49¢ ¢. 0
2.1 Deétgn /4. /7 20. ]
2.2. (onYor? g .72 A
1Y K D 378 3¢

4 Pack&..,qe )!. 19 /2.4

TOTAL 70.52 JCD

connans: The (01 of pa 66145 1L b 44 Bt

Qlro (erves gy

sales gr-a moter.

The cbay ;4 pot very comfor’able.

flso Fhe cor” of comfort J5 fow.
- 1
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The designer on the team made sketches on his pad, which were also docu-
mented for evaluation at a subsequent meeting tsee figure V).

At the end of the creative session the team decided whether they wantec
all the alternatives to be calculated cr only those for which they wanted tc
know the cost effect. In this case most of the results were obvious, and the
team decided to accept certain ideas; the co-ordinator was to prepare caicula-
tions for the next meeting.

At the next meeting he had a sket.h (figure VI) and detailed cost calcula-
tions of che new chair. The team decided to accept the chair, and form No. 9
was filled out. 1f there hcd been more alternatives, form No. 8 would probably
also have been used. But as seen, form No. 7 can also be wused for evaluation,
usirg the space for 'cost effect” and indicating decisions with A {1f accepted)
and with R (if rejected).

The comparison shows the savings in both material and labour:

0ld New Difference (per cent)

Materials 59.88 50.52 15.6
Labour (min) (61.28) (50.97) 16.8

FIM 30.06+ 25.48 16.8
Direct cost, total 90.52 76.00 16.0
Overhead requirement (min) 49.02 50.738 16.8
Standard price 0.80 FIM 139.54 116.78 16.3
Chosen price ? ! ?

The price remains to be choser, taking 1nto consideration that the product
is now a better oune.

The work of the value-analysis team resu.ted in a new chair with a better

value, i.e., better suitabiiity and lower cost in production and delivery (see

figure VII).
The savings are listed as follows:

Material
Fewer dowels
Shorter dimensions
Lower side part eliminated
l.Less canvas needed in the back
Accessorles
Cheaper system of attaching Lie canvas - usilnyg sCrews and a scredriver
Screwdriver
Cheaper KD fittings
Package and assembly
smaller package needed

Less space needed for warehousing
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Corresponding labour savings
The suitability is improved because the chair:
Is much easier to assemble
Is more comfortable
Seat better

Arm rest wider

Even the design is better although, that is really a matter of taste.
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CREATIVE PHASE (form No. T)

Page //‘
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Product ..%’:ATQ/ Project No.
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Part
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CREATIVE PHASE Paqu / 4

Product \gj‘*;:/+ﬂaj Project No.

Date

Part Ideas Cost 2ffe2t
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CREATIVE PHASE

page 3/ b

Product <S>4F:/5E7 Project No.

Date
Part Ideas Cost effect
LEQ'S 1| BACU LEC Hr6gHER ~+ 30ch

2 POOND HATERLAL

3 SHORTEN €98 A LET

X THE ARMECEXT 7D (OMHE KR

s PUT WHEELS

A PR

(oo L I = 2

10

11

12

13

14

16

17

18

19

20

21

22

23

24

25

26

27

23

29

30




- 595 -

CREATIVE PHASE

Page 7/é
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CREATIVE PHASE Page {_/C
Product SM/ Project No.
Date
Part Ideas Cost effect
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CREATIVE PHASE

Page ‘/6
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Part

Ideas

Cost =ffect
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PRODUCT COST (forn Ne. 12) PRODUCT : Safart chair (after VA )
Gusae 1@ Brorawe 1O Coonrar J O {19 19 _ | 19— _
1) a/ 2) a’/ 3) a’/
MATERIALS Net Gross 1 Fliu/sprog] FIM/eroddF IM/prod. AF (M/ocod FIN/prod, IFIN/or
Pine . 0122, e | 0244 800,- 19.52
canvas .60 20~ 112.00
Varnish 450 VA 1.450 1 10- | %4.50
Accessaries 4. 50
&:C‘O'\‘g""ﬁ tev.al 10.00
Total raw material cost -M ] =———J ]
-k atn/socs IFIM/min IFiM/ocs LFiv/mino § FiM/gcs IF[M/ain (M/acs
45.87 1 30] s0.913 . 50 25.48 L _J
Direct cost total E :j
L Caoacity aeeded | - mm_Fmgm [M/ocs JEIM/alg Miocs IFIM/ain LFIM/acs
Qverheaq 45, 83 9] 50.2%] .80 40. 38

~COMMENTS.

Standard price

Standard porice incl. tax

Chasen price

Chosen price Incl. tax

Chosen overhead contribution
FIM/pcs

Chosen overhead ccntribution
Fin/atn

-
()
O
(1%)
©

U0 U
IRINNIninnini

U

IRigmin
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PROJECT SUMMARY (form No. 9)

82-o0u-20
Product /f/gk] \(W Project No. gz_o'?_
Part Drawings No. 82" ON,

New price/piece /20

Pieces/year 2 J00D o pmore
Cost/year

/8 /UD rim/year

Goal savings percent =
Previous costs Z /0D r 40.50 = /g/ 00D FIM/year
New costs Zm X ?é-ﬂ = /5_2 m FIM/year
Savings 207D x /4.5D = 749 070D FlY/year
Taveent are-savinesy = /6

Cost of analysis & maniitowd ¥ SO Hw [/ /0D FM
Other costs C/Fﬂu/)h,q( + pmf‘o L0 ey
First-year savings 25 200D riM/year

Comments Berawjge @/ Zower /9/7(€ 2424 /M/DMJ

Func b ond Sy VW /(#w'w fiG bee aud <o
ﬁmu/’ Laled Aaw‘&! Qre &ﬂecr‘ec/

Ideas to be further developed

THE CHAIR b iTH COMBINED CINVAS [EA5 AND BA
IS Tp BE PEVEWPFED
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The details of the changes i chairs produced are shown in figures Vil
and IX.

Figure VIII. bDetary ot the satarr char betore value analysis,
showing orrginal arm rest, method o1 tixing the seat material and
bottom lateral rarl




Detatl o1 the Satari ochair atter vailue analysis, showing,

Figure BN,
seat material and

Che medilied arm rest, method o pixing e
the elimination ot the bottom tateral rail
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The following studies relating to wood processing industries have been
prepared by the United Nations Industrial Development Organization and some
have been issued as sales publications:

United Nations. Production of panels from agricultural residues. Report of an
expert working group meeting, Vienna, 14-18 December 1970. September 1983.
37 p. (1ID/79)
Sales no.: 72.II.B.&4.

Production of prefabricated wooden houses [Prepared by Keijo
N. E. Tiusanen]. June 1971. 94 p. (ID/61)
Sales no.: 71.I1I.B.13.

Production techniques for the use of wood in housing under conditions
prevailing in developing countries. Report of study group, Vienna,
17-21 November 1969. January 1971. 39 p. (ID/10)

Sales no.: 70.II.B.32,

Wood as a packaging material in the developing countries [Prepared by
B. Hochart]. (ID/72)
Sales no.: 72.1I.B.12,
Currently out of print.

United Nations Industrial Development Organization. Adhesives in the wood
processing industries. Report of a workshop, Vienna, Austria, 31 October-
4 November 1977. February 1979. 29 p. (ID/223)

Documentation and information systems for furniture and joinery plants.
A manual for developing countries. 1991. (ID/SER.0/&4)
Sales no.: UNIDO.92.4.E.
Previously appeared as 'Manual on documentation and information
systems for furniture and joinery plants in developing countries"
under the symbol ID/315.

Expert Group Meeting on Timber Construction, Vienn., Austria,
2-6 December 1985: report. May 1986. 40 p. (ID/WG.447/17)

Furniture and joinery industries for develuping countries. April 1989.
371 p. (ID/108/Rev.2)
Sales no.: E.88.III.E.7.

Low-cost automation for the furniture and joinery industry [Prepared by
W. Santiano and H. P. Brion]. January 1983. 143 p. (ID/154/Rev.l)

Low-cost  pre-fabricated wooden houses. A manual for developing
countries. 1991. (ID/SER.0/S)
Sales no.: UNIDO.92.5.E.
Previously appeared as "Popular manual for wooden house construction"
under the symbol ID/330.

___ Manual on jigs for the furniture industry [Prepared by P. J. Paavola
and K. Ilonen]. July 1981. 63 p. (ID/265)

,,,,,,,, _ Manual on the production of rattan furniture {[Prepared by D. P. Cody].
June 1983. 108 p. (ID/299)

__ Manual on upholstery technology [Prepared by D. P. Cody]. February 1982.
90 p. (ID/275)
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Production management for small- and medium-scale furniture manufac-
turers. A manual for developing countries [Prepared by E. Q. Canela].
1991. (ID/SER.0/3)

Sales no.: UNIDO.92.3.E.

Previously appeared as "Production management for small- and medium-
scale furniture manufacturing firms in developing countries" under
the s:mbol 1D/300.

Report on the Expert Group Meeting on Timber Stress Grading and Strength
Grouping, Vienna, Austria, 14-17 December 1981. (ID/WG.359/7)
Currently out of print.

. Selection of woodworking machinery. Report of a Technical Meeting,
Vienna, 19-23 November 1973. October 1974. 35 p. (ID/133)

. Technical criteria for the selection of woodworking machines. Rev. ed.
1992.
Saies no.: UNIDO.92.1.E.

___ Timber construction for developing countries. Introduction to wood and
timber engineering. 1991. (ID/SER.0/6)
Sales publication, forthcoming.

Timber construct an for developing countries. Structural timber and
related products. 1991. (ID/SER.0/7)
Sales publicatioun, forthcoming.

. Timber construction for developing countries. Durability and fire resis-
tance. 1991. (ID/SER.0/8)
Sales publication, forthcoming.

) Timber construction for developing countries. Strength characteristics
and design. 1991. (ID/SER.0/9)
Sales publication, forthcoming.

Timber construction for developing countries. Applications and examples.
1991. (ID/SER.0/10)

Value analysis in the furniture industry [Prepared by A. Juval. 73 p.
1991. (ID/SER.0/2)
Sales no.: UNID0O.92.2.E.
Previously published under the symbol ID/298.

Wooden bridges. UNIDO's prefabricated modular system. January 1984,
16 p. (P1/88)

Wood processing for developing countries. Report of a Workshop, Vienna,
3-7 November 1975. October 1976. 79 p. (ID/180)

UNIDO guides to information sources. No. 4: Information sources on the
furniture and joinery industry. (UNIDO/LIB/SER.D/4/Rev.1) (ID/188)
Currently out of print.

No. 6: Information sources on industrial quality control.
November 1980. 71 p. (UNIDO/LIB/SER.D/6/Rev.1) (ID/256)

No. 9: Information sources on building boards from wood and other

fibrous materials. (UMIDO/LIB/SER.D/9)
Currently out of print.
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. No. 18: Information sources on the paint and varnish industry.
(UN1DO/LIB/SER.D/18) (ID/150)
Currently out of print.

_ No. 31: Information sources on woodworking machinery. October 1978.
100 p. (UNIDO/LIB/SER.D/3i) (ID/214)

~__ No. 35: Information sources on wutilization of agricultural residues for
the production of panels, pulp and paper. November 1979. 99 p.
(UNIDO/LIB/SER.D/35) (ID/234)

_ No. 36: Information sources on industrial maintenance and repairs.

November 1979. 88 p. (UNIDO/LIB/SER.D/36) (ID/236)




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Telex: 135612 Cables: UNIDO Vienna

ax: 232156

UNIDO GENERAL STUDIES SERIES

The following publications are available in this series:

Title

Planning and Programming the Introduction of CAD/CAM Systems
A reference guide for developing countries

Value Analysis in the Fumniture Industry

Production Management for Small- and Medium-Scale Furniture
Manufacturers

A manual for developing countries

Documentation and Information Systems for Fumitusre and Joinery Plants
A manual for developing countries

Low-cost Prefabricated Wooden Houses
A manual for developing countries

Technical Criteria for the Selection of Woodworking M: 1ines

Forthcoming titles include:

Timber Contruction for Developing Countries
Introduction to wocd and timber engineering

Timber Construction for Developing Countries
Structural timber and related products

Timber Construction for Developing Countries
Durability and fire resistance

Timber Consfruction for Developing Countries
Strength characteristics and design

Timber Construction for Developing Cousitries
Applications and examples

Design and Manufacture of Bamboo and Rattan Furniture

Please add $US 2.50 per copy to cover postage and packing. Allow 4-6 weeks for delivery.

Symbol
ID/SER.O/1

ID/SER.O/2

ID/SER.O/3

ID/SER.O/4

ID/SER.O/5

ID/SER.O/11

ID/SER.O/6

ID/SER.O/7

ID/SER.O/8

ID/SER.O/9

ID/SER.O/10

ID/SER.O/12

Price ($US)
25.00

7.00

10.00

20.00

6.00

25.00

10.00

20.00

11.00

16.00
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